Twenty-seven specimens of cardinal tetra Paracheirodon axelrodi, 33 rosy tetra Hyphessobrycon copelandi (Characidae), 28 marbled hatchetfish Carnegiella strigata, 26 blackwing hatchetfish Carnegiella martae (Gasteropelecidae), 27 bodó Ancistrus hoplogenys (Loricariidae), 31 brown pencilfish Nannostomus eques, 38 oneline pencilfish Nannostomus unifasciatus (Lebiasinidae) and 13 angelfish Pterophyllum scalare (Cichlidae) were collected from the middle Negro River, State of Amazonas, Brazil, for parasitological studies. Out of the total of 223 fish examined, 143 (64.1%) were parasitized by at least one parasite species. The highest prevalence rate was for Monogenea (36.7%), followed by Ichthyophthirius multifiliis (Ciliophora) (20.6%), Trichodina spp. (Ciliophora) (4.0%), Piscinoodinium pillulare (Dinoflagellida) (1.3%), Tetrahymena sp. (Ciliophora) (0.89%), and Procamallanus sp. (Nematoda) (0.4%). All eight fish species had Monogenea (Gyrodactylidae and Dactylogyridae) in the gills, but the highest prevalence occurred in P. scalare and the lowest in P. axelrodi and C. strigata. However, the highest mean intensity of Monogenea was found in P. scalare and A. hoplogenys. The protozoan I. multifiliis occurred in the six ornamental fish species examined, but C. strigata and C. martae had higher prevalence and mean intensity. Trichodina spp. were found only in the gills of C. strigata, C. martae and N. eques, and with higher mean intensity in C. strigata. On the other hand, the protozoan P. pilullare was found only in the gills of C. martae. This is the first report of Tetrahymena sp. in Brazil, and it occurred in the gills of C. strigata.
Introduction
Increasing demand for ornamental fish from aquarists in the United States of America, United Kingdom, Japan, Germany, Italy and Belgium has been responsible for the development of the hobby of ornamental fish keeping. Over the last ten years, the overall value of exports of ornamental fish has averaged nearly US$ 183 million/year (PRANG, 2007) . However, out of the total production of ornamental fish, only 10% are wild fish, and the State of Amazonas State contributes 64% of such exported production. Ornamental fish species are selected on the basis of a demand for highly colorful fish that must be kept fed when in aquariums, and this last point is the key to choosing imported fish species (TAVARES-DIAS et al., 2009) .
The Municipality of Barcelos, in the basin of the middle Negro River, is the largest area of ornamental fish capture in the State of Amazonas (CHAO et al., 2001) . It exports 28 million fish/year, which generates an income of about US$ 6 million/year (TAVARES-DIAS et al., 2009) . From August to February, the 'igapó' forest and water from small streams ('igarapés') are strongly influenced by the flood season, which leads to higher capture rates for highly colorful ornamental fish species (FERRAZ, 1999; TAVARES-DIAS et al., 2009) . At this time, fish are collected and placed on the market at the exportation holding facilities located in Manaus, Amazonas State, and subsequently exported to Germany, Netherlands, France, Belgium, UK and USA (PRANG, 2007) . This exploitation of ornamental fish is an important economic resource for the local community and exporters in the State of Amazonas.
Infection caused by Piscinoodinium pilullare, in Brochis splendens and Corydoras sp. exported from the State of Amazonas to England, has occurred when fishes were kept by exporters in Brazil (FERRAZ; SOMMERVILLE, 1998) . The presence of Chilodonella sp., Trichodina sp., P. pilullare, Monogenea, Nematoda and Digenean has been reported in Paracheirodon axelrodi, Symphysodon discus, Hyphessobrycon erythrostigma, Ancistrus dolichopterus, Ancistrus sp., Corydoras robinae, C. burguesi and C. adolfoi from the middle Negro River, before sending the fish to the exporter in Manaus (FERRAZ, 1999) . However, these fish are kept for seven to ten days in the field before being placed on the market for exportation, and under inadequate food conditions and water quality (TAVARES-DIAS et al., 2009 ). This may have created a favorable environment for parasite reproduction. In Dianema urostriatum, Hyphessobrycon copelandi, Otocinclus sp., Apistogramma sp. and P. axelrodi at the exporter's holding facilities in Manaus, the parasite prevalence was found to be 60.5%, with the presence of Ichthyophthirius multifiliis (5.5%), Trichodina sp. (2.7%), Henneguya sp. (0.4%), Piscinoodinium pilullare (2.3%), Monogenea (32.1%), Nematoda adults (21.1%) and larvae (8.2%), Digenea adults (4.6%) and metacercariae (1.4%) and leeches Placobdella sp (0.4%) (TAVARES-DIAS et al., 2009) .
The challenge for the aquarium industry is to be able to export large quantities of good-quality fish (TAVARES-DIAS et al., 2009) . Parasites imported with ornamental fish may present risks, both to native fish populations and to the aquaculture industry. The introduction of a new parasite may have devastating effects on native fish species, as these may not have evolved appropriate defense mechanisms against foreign organisms. However, no study has been carried out regarding infection rates among ornamental fish from the middle Negro River basin.
This study was designed to investigate the parasitic fauna of eight ornamental fish species that were collected from the middle Negro River, Municipality of Barcelos, State of Amazonas. This location accounts for most of the species from the Brazilian Amazonia that are captured and placed on the market. (CHAO et al., 2001 ) for parasitological examination. After sacrifice, the fish were necropsied for parasitological examination (GHIRALDELLI et al., 2007) . The parasites were processed (EIRAS; TAKEMOTO; PAVANELLI, 2000; MARTINS, 2007) and counted (TAVARES-DIAS; MARTINS; MORAES, 2001a). They were identified in accordance with Thatcher (2006) , and the prevalence and mean intensity were calculated in accordance with Bush et al. (1997) .
Material and Methods
During fish collection, the physical-chemical parameters of the water were measured. The hydrogen potential (pH) was determined using digital equipment (pH-meter WTW -D812 model), and the temperature, electric conductivity and dissolved oxygen were also determined using digital equipment (YSI-Model-55). The pH ranged from 1.5 to 2.7, temperature from 27.0 to 29.1, electric conductivity from 10.8 to 41.5 µS.cm -1 and dissolved oxygen 1.2 to 2.9 mg.L -1 .
Results
Among the 223 fish examined, 143 (64.1%) were parasitized by at least one parasite species, and a total of 1,765 parasites were collected. The highest prevalence among the fish studied was of Monogenea Gyrodactylidae and Dactylogyridae (36.7%), followed by Ichthyophthirius multifiliis Fouquet, 1876 (Ciliophora) (20.6%), Trichodina spp. (Ciliophora) (4.0%), P. pillulare (Dinoflagellida) (1.3%), Tetrahymena Furgason, 1940 (Ciliophora) (0.89%) and Procamallanus Baylis, 1923 (0.4%) ( Table 1) .
Ichthyophthirius multifiliis was found in six fish species, but C. strigata and C. martae showed the highest prevalence and mean intensity. Trichodina spp. was only observed in C. strigata, C. martae and N. eques, but with higher mean intensity in C. strigata (13.5), ranging from 2 to 45 parasites per host. Piscinoodinium pilullare was found in C. martae with 7.8% prevalence and mean intensity of 2.7 ± 1.6. Tretahymena sp. was found in 7.1% of C. strigata examined with a mean intensity of 2.5 ± 0.5. Procamallanus species was found only in the intestine of one specimen of P. axelrodi (Table 2) .
Unidentified Monogenea species were found in the gills of all the fish species, but the highest prevalence occurred in P. scalare (92.3%) and the lowest in P. axelrodi (7.4%) and C. strigata (7.1%). On the other hand, the highest mean intensities were found in P. scalare (12.2%) and A. hoplogenys (11.4%) ( 
Discussion
The ornamental fish from the Negro River basin of the Brazilian Amazon region that were examined in the present survey presented greater parasitism (64.1%) than did those examined by Piazza et al. (2006) in Florianópolis, Southern Brazil (34.0%). However, Piazza et al. (2006) studied fish species that were different from those examined in the present study. On the other hand, the prevalence of parasitism in the present study was similar to what was reported for ornamental fish species at an exporter's holding facility in Manaus, in the State of Amazonas (TAVARES-DIAS et al., 2009 ). Because of the social and economic importance of the ornamental fish industry, it is necessary to improve capture practices, from the stage of handling and maintenance of fish in the field, to their dispatch by exporters (FERRAZ, 1999) .
For eight species of ornamental fish from the middle Negro River basin, State of Amazonas, Monogenea species were the most common parasites, followed by I. multifiliis. However, C. strigata, C. martae and H. copelandi presented the highest infection rates caused by I. multifiliis, while P. axelrodi and C. strigata had the lowest infection rates caused by Monogenea. Similarly, Ferraz (1999) reported that Monogenea and I. multifiliis were the most common parasites in the same region as our study. However, Ferraz (1999) reported myxosporean parasites in the skin and gills of ornamental fish; they were not observed in our study. High prevalence of Monogenea species and I. multifiliis were also reported by Carnevia and Speranza (2003) , in ornamental fish reared in Uruguay, Colombia and Peru. Furthermore, in a survey on parasitic diseases of freshwater ornamental fishes placed on the market in Florianópolis, Santa Catarina, Monogenean species and digenean metacercariae of Ascocotyle sp. were the parasites most frequent found (PIAZZA et al., 2006) .
In southeastern Brazil, Monogenea species and I. multifiliis have been the most common parasites found in cultivated fish (TAVARES-DIAS; MARTINS; MORAES, 2001a). Our results showed that both of these parasites are widespread and well adapted to different environmental conditions. In addition, I. multifiliis is a protozoan of low host specificity and its life cycle depends on the water temperature (GHIRALDELLI et al., 2007; LEMOS et al., 2007) . Moreover, Monogenea has high host specificity. Gyrodactylids are viviparous and dactylogyrids are oviparous, but have a monoxenic life cycle that makes it more likely that they will become infected under propitious environmental conditions (THILAKARATNE et al., 2003; THATCHER, 2006) . EF: examined fish; P (%): Prevalence; MI: mean intensity, followed by standard deviation (SD) and range in parentheses.
